Existence of nuclear thyroid hormone receptors in the porcine thyroid gland and the rat thyroid cell line FRTL-5.
We have investigated whether nuclear T3 receptors exist in the thyroid cell. Nuclear proteins extracted from porcine thyroid nuclei with 0.4 mol/l KCl were incubated with [125I]T3. The mixture was then analysed by sucrose density gradient ultracentrifugation which revealed that the T3-binding proteins migrated at the same position of 3.6 S as rat liver nuclear T3 receptors. Fractionation by high performance liquid chromatography using a size exclusion column and an ion exchanger column also demonstrated elution patterns of T3-binding similar to those of the rat liver receptor. Scatchard plots of crude nuclear extracts from porcine thyroid represented a curvilinear pattern. However, when the nuclear proteins partially purified by a DEAE column chromatography were analysed, a single binding component was found; the association constant was 4.1 x 10(10) l/mol and the maximal binding capacity was 602 fmolT3/mg protein. Displacement study with several T3 analogues showed a highly selective affinity for L-T3. Cultured rat thyroid cells of the FRTL-5 line also contained a single class of saturable, high affinity T3-binding site. Subconfluent cells in 100-mm dishes were incubated with increasing amounts of [125I]T3 at 37 degrees C for 3 h and radioactive T3 in isolated nuclei was counted. Scatchard analysis of data showed that the association constant and the maximal binding capacity were 3.44 +/- 0.63 x 10(10) l/mol and 63.7 +/- 17.8 fmolT3/mg protein, respectively. These results strongly suggest that there are nuclear T3 receptors, indistinguishable from the hepatic T3 receptors, in the porcine thyroid and rat FRTL-5 cells.